Normal colorectal mucosa exhibits sex- and segment-specific susceptibility to DNA methylation at the hMLH1 and MGMT promoters.
Silencing of gene expression by aberrant cytosine methylation is a prominent feature of human tumors, including colorectal cancers. Epigenetic changes of this type play undisputed roles in cell transformation when they involve genes that safeguard genome stability, and they can also be detected in precancerous lesions and seemingly normal peritumoral tissues. We explored physiological conditions associated with aberrant promoter methylation involving two DNA-repair genes in normal colorectal mucosa. Samples of cecal, transverse colon, sigmoid and rectal mucosa collected from 100 healthy individuals undergoing screening colonoscopy were analysed for hMLH1 and MGMT promoter methylation with a quantitative PCR assay. Positivity in at least one colon segment was common in both sexes, with methylation involving 0.1-18.8% of the alleles (median=0.49%). Samples from males showed no consistent patterns for either promoter, but there were striking age- and colon segment-specific differences in the female subgroup. Here, the prevalence of hMLH1 and MGMT methylation increased significantly with age, particularly in the right colon, where there was also an age-related increase in the percentage of alleles showing hMLH1 methylation. Concomitant methylation of both promoters was also significantly more common in the right colon of women. These findings paralleled immunohistochemical patterns of hMLH1 and MGMT protein loss in an independent series of 231 colorectal cancers and were consistent with current epigenetic profiles of colorectal cancer subsets. They suggest the intriguing possibility that the epigenetic signatures of cancers may have early-stage, normal-tissue counterparts that reflect potentially important aspects of the initial carcinogenetic process.